The results are found to be in good agreement with recent astrophysical observations. We have also calculated various physical parameters such as the matter and dark energy densities, the present age of the universe and deceleration parameter. The value for BD-coupling constant ω is set to be 40000 on the basis of accuracy of the solar system tests and recent experimental evidence.
INTRODUCTION
The two independent groups headed by Riess and Perlmutter via type Ia supernovae (SNeIa ) (Riess at el 1997; Perlmutter at el 1998) , found that our universe is accelerating at present. Several theories have been put forward to explain this remarkable discovery (Spergel et al. 2003; Bennett et al. 2003; Tegmark et al. 2004 ). An exotic bizarre form of the energy called as dark energy is proposed to understand the accelerating expansion. The dark energy is expected to possess a negative pressure, which detracts matters from each other and creates acceleration in the universe. as a source and its specific value makes the model accelerating. It is found that the Λ-CDM model is in good agreement with latest observations (Abazajian et al. 2004; Sahni and Starobinsky 2000) . Recently Goswami at el. ( 2015; have developed Λ-CDM type models for Bianch type I anisotropic universe.
Apart from Λ-CDM cosmological model, alternative explanations for the accelerated expansion in terms of scalar fields like quintessence ( Caldwell at el 1998) , K-essence ( Chiba at el. 2000) , phantom fields (Caldwell 2002 ) and Chaplin gas (Kamenshchik at el. 2001 ) are available, a number of models involving the cosmological term, especially time-varying have been proposed ( Carvalho at el. 1992; Wetterich 1995; Arbab 1997; Padmanabhan 2001; Vishwakarma 2002; Shapiro and Sola 2004; Dutta Choudhury and Sil 2006) .
It is worth to investigate effect of cosmological constant in the Brans-Dicke theory of gravity ( Brans and Dicke 1961) which describe evolution of the universe that explain accelerating phase of expansion in the current epoch. In a recent paper, Hrycyna and lowski (2013) compared dynamical evolution of the standard cosmological model from the view of both Brans-Dicke and general theory of relativity. Singh and Singh (1984) investigated a cosmological model in Brans-Dicke theory by considering cosmological constant as function of scalar field φ. Pimentel (1985) obtained exact cosmological solutions in Brans-Dicke theory with uniform cosmological constant. A class of flat FRW cosmological models with cosmological constant in Brans-Dicke theory have also been obtained by Azar and Riazi ( 1995) . The age of the universe from a view point of the nucleosynthesis with term in Brans-Dicke theory was investigated by Etoh et al (1997) . Azad and Islam ( 2003) extended the idea of Singh and Singh ( 1984) to study cosmological constant in Bianchi type I modified Brans-Dicke cosmology. Recently Qiang et al ( 2005) discussed cosmic acceleration in five dimensional Brans-Dicke theory using interacting Higgs and Brans-Dicke fields.
Smolyakov ( 2011) investigated a model which provides the necessary value of effective cosmological constant at the classical level. Embedding general relativity with varying cosmological term in five dimensional Brans-Dicke theory of gravity in vacuum has been discussed by Reyes et al ( 2002) .
In this paper, we have investigated late time acceleration for a spatially flat dust filled Universe in BransDicke theory in the presence of a positive cosmological constant Λ . The paper is organized as follows:
In section 2, The BD-field equations are developed for a universe filled with cosmic fluid as source of matter in spatially homogeneous and isotropic space-time . In Section 3, we have obtained expression for Gravitational constant in term of red shift by solving BD-field equations. The value for Coupling constant ω is set to be 40000 on the basis of accuracy of the solar system tests and recent experimental evidence. In 
BD-FIELD EQUATION
BD field equations are obtained from following action
The field equations are
We consider FRW spatially homogeneous and isotropic space-time given by
Where k=-1 for closed universe, k=1 for open universe and k=0 for spatially flat universe. a(t) is scale factor.
The energy momentum tensor is taken as that of a perfect fluid. This is given by
Where g ij u i u j = 1 and u i is the 4-velocity vector.
In co-moving co-ordinates
The field equations (2), for the line element (4), are obtained as
Dust Model
The universe is (as at present) dust-dominated, so we take p = 0. We define density parameters as
We also define decelerating parameter for scale factor a as
Equations (7) to (9) and (11), then become
where,
The Eq. (13) is the Brans-Dicke analogue of density parameter relation ship of the CDM relativistic model.
Spatially flat dust model
We consider spatially flat space (k = 0, Ω k = 0). The Eqs. (15) and (16) give rise to the following equation.
The Eq.(18) has first integral
Where L is constant of integration.
GRAVITATIONAL CONSTANT VERSUS REDSHIFT RELATION
The solution Eq.(19) has a singularity at a = 0 and φ = 0, so we take constant L = 0. This gives the following power law relation between scalar field φ and scale factor a.
Where φ 0 and a 0 are values of scalar field φ and scale factors a at present. As gravitational constant G is reciprocal of φ i.e. So,
This relation ship shows that G grows toward the past and in fact it diverges at cosmological singularity.
Radar observations, Lunar mean motion and the Viking landers on Mars (Narlikar 2002) suggest that rate of variation of gravitational constant must be very much slow. The recent experimental evidence shows that ω > 40000 (Bertotti, B., et al. 2003; Felice, A.D. et al. 2006) . Accordingly, we consider large Coupling constant ω = 40000
From (19), the present rate of gravitational constant is given by
where we have taken H 0 ≃ 10 −10 year −1 . Fig1 exhibits the fact that how G/G 0 varies over ω. For higher values of ω, G/G 0 grows very slow over redshift, where as for lower values of ω it grows fast.
Density parameters
, Eqs. (13) and (20) give
For ω = 40000, Eq (23) becomes
Expression for Hubble's constant
Integration of energy conservation Eq.(10) gives
Where, we have taken γ = 1 for dust matter.
Eqs (12), (20), (23) and (25) give expression for Hubble's constant as
As
Hubble's constant in term of red shift is given by
EXPRESSION FOR LUMINOSITY DISTANCE
The luminosity distance in metric (4) is as follows
To get expression for luminosity distance we consider light travailing along radial direction r. It satisfies null geodesic given by
From this, we obtain
Where,ż
(28)
Expression for Apparent Magnitude
The apparent magnitude of a source of light is related to the luminosity distance via following expression
Using (28), we get following expression for apparent magnitude m = 16.08 + 5log 10
ESTIMATION OF PRESENT VALUES OF ENERGY PARAMETERS
We consider 287 high red shift (0.3 ≤ z ≤ 1.4 ) SN Ia supernova data set of observed apparent magnitudes along with their possible error from union 2.1 compilation (Suzuki,N. et al. 2012) . We also obtain a large number of theoretical data set corresponding to (Ω m ) 0 in the range (0 ≤ (Ω m ) 0 ≤ 1 ) from equations (21), (24) and (31).
In order to get the best fit theoretical data set of apparent magnitudes, we calculate χ 2 by using following statistical formula (Yadav et al. 2012) .
and
Here the sums are taken over data sets of observed and theoretical values of apparent magnitudes of 287 supernovae.
Using Eqs. (32)-(35), we find that for minimum value of χ 2 = 16.6910, the best fit present values of Ω m
and Ω Λ are given by (Ω m ) 0 = 0.296 and (Ω Λ ) 0 = 0.712. Now we repeat the above process with luminosity distance. The observed data set of luminosity distances are obtained from those of apparent magnitude data set given in the union 2.1 compilation by using equation (28). We get a large number of data sets of theoretical values of luminosity distances corresponding to (21), (24) 
ESTIMATION OF PRESENT VALUES OF HUBBLE'S CONSTANT H 0
We present a data set of the observed values of the Hubble parameters H(z) versus the red shift z with possible error in the form of Table- In order to get the best fit theoretical data set of Hubble's constant H(z) versus z, we calculate χ 2 by using following statistical formula. 
CERTAIN PHYSICAL PROPERTIES OF THE UNIVERSE

Matter and dark energy densities
The matter and dark energy densities of the universe are related to the energy parameters through following equation
Where
So,
Therefore, the present value of matter and dark energy densities are given by And
Where we have taken
General expressions for matter and dark energies are given by
And
We see that the current matter and dark energy densities are very close to the values predicted by the various surveys described in the introduction.
Age of the universe
We begin with the integral
Integrating Eq. (44), we get the following expression for age of the universe.
In term of red shift, the age is given as,
The present age of the universe is given by (14), (20) and (23) give
Using Eqs. (26) and (27), we get following expression for deceleration parameter
In term of redshift it is given by
As the present phase (z = 0) of the universe is accelerating q ≤ 0 ieä a ≥ 0 , so we must have
For ω = 40000, the limit is as follows
which is consistent with the present observed value of (Ω Λ ) 0 = 0.704. Putting ω = 40000, (Ω Λ ) 0 =0.704,
(Ω m ) 0 = 0.296 and z = 0 in Eq.(50), we get the present value of deceleration parameter as
The universe attains to the accelerating phase when z < z c where z = z c at q = 0 . The Eq.(50) provides
Thus, the acceleration must have begun in the past at z c = 0.6818 ∼ .5180H We have found that the acceleration would have begun in the past at z c = 0.6818 ∼ 7.2371 × 10 9 yrs before from present. These results are in good agreements with the various surveys described in the introduction.
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